Substrate specificity of N-acetylglucosaminyl(diphosphodolichol) N-acetylglucosaminyl transferase, a key enzyme in the dolichol pathway.
N-Acetylglucosaminyl(diphosphodolichol) N-acetylglucosaminyl transferase, also known as Enzyme II, is the second enzyme in the dolichol pathway. This pathway is responsible for the assembly of the tetradecasaccharide pyrophosphate dolichol, which is the substrate for oligosaccharyl transferase. In order to study the specificity of Enzyme II, four unnatural dolichol diphosphate monosaccharides were synthesized, with the C-2 acetamido group in the natural substrate Dol-PP-GlcNAc 1a replaced by fluoro, ethoxy, trifluoroacetamido, and amino functionalities. These analogues 1b-e were evaluated as glycosyl acceptors for Enzyme II, which catalyzes the formation of dolichol diphosphate chitobiose (Dol-PP-GlcNAc(2)) from UDP-GlcNAc and Dol-PP-GlcNAc. Enzyme II from pig liver was found to be highly specific for its glycosyl acceptor and the acetamido group shown to be a key functional determinant for this glycosylation reaction.